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INTRODUCTION

After the publication in 1979 of che "Atlas of Middle Creta-

ceous Planktonic Foraniinitera" by the "Special Section of the

Middle Cretaceous Events Project" (I.G.C.P. no58), the Eu-

ropean Working Group on planktonic foraminifera decided

to clarify and standardize the taxonomy of the main Late Cre-

taceous Globotruncanids.

Meetings and participants: Since 1980, six meetings of two

or three days were organized at the universities of Bern, Am-
sterdam, Plymouth, Zürich and Rouen. The last one was ar-

ranged at Bordeaux by the Esso Company at the beginning of

May 1982.

The Group gathers more than thirty specialists from uni-

versities and petroleum companies, representing ten Euro-

pean countries (Belgium: M. Meijer, F. Robasz-cnski ; Cze-

choslovakia: J. Salaj; France: P. Andreieff, J. P. Bellier, M.

BouRDON, L. Brun, f. Calandra, P. A. Dupeuble, R. Leh-

mann, M. Noireau-Conard; Germany: D. Herm, W. Weiss;

Holland: P. Marks, J. Postuma, A. Schroeder, J. Van Hin-

TE, A. Wonders; Italy: I. Premoli-Silva; Poland: I. Heller,

D. Periit; Spain: J. M. Gonzalez Donoso, M. Lamolda, D.

LiNARES Rodriguez; Switzerland: F. Alleman, H. Bolli, M.

Caron, R. Herb; United Kingdom: H. Bailey, K. Ball, P.

Bigg, M. B. Hart, A. Swiecicki); Z. El Naggar, from Saudi

Arabia, attended several meetings.

PROBLEMSANDDIFFICULTIES

As for paleozoologists, micropaleontologists are inevitably

confronted with the concept of species and with taxonomic

Problems. Under the microscope, they observe populations

connected in time by phylogenetic links, but to put the com-

plex information perceived mto words, they only dispose of

the binominal linneian nomenclature. Other nomenclatural

Systems were suggested (for example by Gandolfi 1955, By-

KOVA1960, SiGAL 1966, etc.) but they are often difficult to put

into practice because of their relatively complicate transcrip-

tion.

Although the binominal System has the Startcoming of be-

ing rigid and rather typologic, even artificial and too restric-

ted, it nevertheless offers the invaluable advantage of being

concise (Hudson & Fox 1962) especially when information is

directed to geologists, stratigraphers or to other general

earth-science workers.

Micropaleontologists are generally aware of the intraspeci-

fic variability of planktonic foraminifera and in most cases,

the holotype, sometimes defined a Century ago or more, does

not represent the "average species" or the "spectro-holo-

tpye" of SiGAL, 1966. Moreover, some recently named or

well-described species are better chosen than senior ones.

Yet, because of the rules of priority, the first named species

has to be used, even if, morphologically, it is not exactly sui-

table.

Another question: in an anagenetic lineage, how many spe-

cies should be chosen to show gradually evolving morpholo-

gical characters?

METHODOLOGYFOLLOWEDBY THE WORKING-GROUP

In Order to stabihze the taxonomic position of one species,

the most convenient is to refer to the holotype, even if this one

does not represent the "average species".

During the sessions, the Group had at its disposal a lot of

holotypes and paratypes, kindly lent by different institutions,

examined in museum collections (P.R.I. Ithaca, U.S. N.M.

Washington, Museums, Universities of Bäle, Paris, Stock-

holm, Strasbourg, Utrecht, Zürich, B.M.N.H. London,

etc.), or borrowed from personal collections (coli. Sk;al, coli,

of members of the Group). When holotypes were wanting,

topotypes or geographically-close hypotypes were carefully

investigated.

Having at disposal Tethyan and Boreal material, from out-

crops and oceanic sections, the Group identified some phylo-

genetic lineages, which gave a logical frame to species retauied

mainly for their biostratigraphical value. In an anagenetic

branch, species are chosen and given a name each time mor-

phological changes, clearly seen under the microscope, are si-

gnificant.

Each important species, that Stands out as landmark along

an evolutionary lineage, has been examined under the micro-

scope, discussed at length by all the participants, and descri-

bed integrally. Then, several specimens of the species and its

variants, issued from diverse biogeographical provinces, were

chosen to be photographied under the Scanning Electron Mi-

croscope.

The results will be published in an international Journal as

an Atlas comprising about sixty plates.
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PHYLOGENETICRESULTS

1. HIERARCHYIN MORPHOLOGICALCHARAC-
TERS

Thanks to the observations carried out for a Century with

the photonic microscope and more recently with the S.E.M.,

a hierarchy of evolutionary characters related to the test of

planktonic foraminifera has been gradually defined. The first

appearing characters are considered as the most primitive.

Arranged according to their importance, the following

morphological criteria are used to individualize higher taxa in

the Late Cretaceous Globotruncanids (details cf. Caron in

BoLLi and al. ed., in press):

- Position of the primary aperture (umbilical-extraumbilical

nearly periumbilical; umbilical-extraumbilical; umbilical);

- morphology of expansions of the test around the umbilicus

(ups, flaps, portici, tegilla);

- presence of keels (0, 1, 2) or of an imperforate peripheral

band;

- type of ornamentation (rugose, costellae);

- bearing of umbilical sutures (raised, depressed. . .);

At the specific level, the following are determinant:

- shape and number of Chambers (petaloid, crescentic. . .)

- aspect of the equatorial outline (circular, lobate. . .)

- shape of the sutures (radial, sigmoidal. .
.)

- aspect of the lateral view (plano-convex, biconvex. . .)

2. THEMAIN PHYLETIC CROUPS

Using the characters listed above, several lineages were di-

stinguished for the following taxa:

genus Globotruncana : linneiana group, arca group,

aegyptiaca group

? nov. gen. : fomicata group

? nov. gen. : gansseri group

The phylogenetic chart with genera and groups (fig. 1) is

based on the successive appearance of evolved characters, for

example: primary aperture nearly peripheric —» aperture um-
bilical; lips -^ tegilla; no keel —» two keels; two keels -^ one

keel.

3. PHYLOGENYOFSPECIES IN THEARCAGROUP

To give an example, we shall analyse the evolution of the

species of the arca group belonging to the genus Globotrun-

cana (fig. 2).

Among the characters defining the species G. arca

(Cushman), we shall retain: six to eight petaloid Chambers in

the last whorl, Chambers increasing slowly in size on the spiral

side, outline biconvex more or less symmetrical with two

keels distinctly separated. The species appears near the base of

the elevata zone (Lower Campanian) and continues with

slight modifications tili nearly the end of the Cretaceous.

In the elevata zone, rises a branch which begins with

G. onentalis El Naggar: petaloid Chambers, increasing

slowly in size on the last whorl of the spiral side, two closely

spaced keels on the last ones. Through intermediate forms,

the branch evolves towards G. esnehensis Nakkady which

also possesses petaloid Chambers increasing slowly in size, but

only one keel on all Chambers of the last whorl. In the early

Maastrichtian, another branch arises from the arca species. It

begins with G. fahostuarti Sigal, with numerous petaloid

Chambers, increasing slowly in size, two keels typically joi-

ning each other in the middle of each chamber; the umbilical

keel may disappear on the last few Chambers. Gradually, fal-

sostuarti evolves to a form with petaloid Chambers increasing

slowly in size but sLngle-keeled. G. fareedi El Naggar could

be a name for this evolutionary step although the specimen fi-

gured by Dupeuble 1969 ("fahostuarti emend." single-kee-

led, pl. III, fig. 10 = n. sp. ?) seems more significant.

Fig. 1 Phylogenyof genera, groups and species of the "/omicatd group" in the Late Cretaceous (branches

tilted to the right: taxa with portici; to the left: with tegilla).
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In the Upper part of the Campanian, G. rugosa (Marie),

with very globular Chambers on the unibilical side, can be di-

stinguished from G. arca.

Parallel to the branches arisen from arca, maybe with a

commonancestor, there is that of G. mariei Banner & Blow

which has differing characters: crescentic Chambers, increa-

singly rapidly in size; biconvex outline and two closely spa-

ced-keels.

In G. rosetta (Carsey), the first two characters are the same

as for G. mariei but the test becomes umbilicoconvex with

two keels on the first Chambers and one keel on the last ones.

It is possible that later on, G. rosetta becoming spiro-convex

and single-keeled gave homeomorphs of G. esnehensis.

The gradualistic Interpretation of the arca group is based

on the analysis of a rieh material (some tens, hundreds and

sometimes thousands of specimens per sample), issued from

closely spaced levels (time-steps of 50000 to 10000 years, so-

metimes even less) and sedimented on regularly subsiding

areas (Tethys: Spain, France, Italy, Tunisia, Egypt, Caraibs,

Atlantic D.S. D.P. cores, etc.;Borealprovince: Northern Eu-

rope, from England to Poland).

The differenciation of new forms and new species would

seem to be related to major eustatic variations of sea-level

which modified ecological conditions and geographical extent

of foraminifera (Kauffman 1977, Hart & Bailey 1979).

Flg. 2 Phylogeny of species of the "arca group"
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TAXONOMICCONSEQUENCES

If we agree with the opinion that species denominations are

like reference-marks along an evolving branch, we have to

choose "reference-species" with clear morphological charac-

ters. This way, numerous intermediate "species" (evoiutio-

nary links or ecological forms) fall into synonymy with the

"reference-species". The advantage of this is that it lightens

and simplifies the systematics, rendering the publication of

biostratigraphical data more accessible to non-specialists.

Amongabout a hundred "species" proposed in the literature,

we retained some thirty species for the Late Cretaceous.

The Jist below indicates some of the synonymies proposed

after numerous comparisons under the microscope and ex-

tended discussions during the sessions of the European Wor-
king Group.

Globotruncana linneiana (d'Orbigny, 1839), neotype by

Brönniman & Brown, 1956

= P. tricarinata Quereau, 1893 (lecto type byPESSAGNO

1967)

= G. obliqua Herm, 1965

= G. loeblichi Pessagno, 1967

T| CO|SANT 1
CAMPANIAN
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G. arca (Cushman, 1926)

= G. /rt/J/iarewf; Brotzen, 1936(lectotypebyPESSAGNO,

1967)

= G. leupoldi BoLLi, 1945

G. ohentalis El Naggar, 1966

= G. stephensoni Pessagno, 1967

G. mariei Banner & Bluw, 1960

= G. cretacea Cushman, 1938

G. rosetta (Carsey, 1926) lectotype by Esker, 1968

= G. lamellosa Sigal, 1952

= G. caliciformis trinidadensis Gandolfi, 1955

= G. arca caribica Gandolfi, 1955

G. contusa (Cushman, 1926)

= G. linnet caliciformis Vogler, 1941

= G. contusa galeoidis Herm, 1962

= G. navarroensis Smith & Pessagno, 1973

Globotruncanita elevata (Brotzen, 1934) lectotype by Kuh-

RV, 1970

= G. andon De Klasz, 1953

— G. putahensis Takayanagi, 1965.

References of the taxa cited will be given in the next future

in the "Atlas of Late Cretaceous Globotruncanids" and are

accessible in Caron (in press), El Naggar 1966, Linares

1977, Masters 1977, Pessagno 1967, Wonders 1980.
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